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(7.69  7.20 mm reduction). Other outcome measures were not
signiﬁcantly improved. No adverse effects were reported.
Discussion This study demonstrated the interest (feasibility and
safety) of inhibitory rTMS in chronic hemiparetic subjects with
balance disorders and could be a basis for a study on a larger
sample with long-term follow-up, completed with electrophysio-
logical assessment and balance functional scales. Such studies are
needed to better understand the mechanisms underlying the
effects of rTMS in a perspective of application in current practice in
the ﬁeld of neurological rehabilitation.
Keywords Stroke; Hemiplegia; rTMS; Postural balance; Postur-
ography
Disclosure of interest The authors have not supplied their
declaration of conﬂict of interest.
Further readings
Simonetta-Moreau M. Non-invasive brain stimulation (NIBS) and
motor recovery after stroke. Ann Phys Rehabil Med
2014;57(8):530–42.
Wang R-Y, Tseng H-Y, Liao K-K, Wang C-J, Lai K-L, Yang Y-R. rTMS
combined with task-oriented training to improve symmetry of
interhemispheric corticomotor excitability and gait perfor-




Effect of neck muscles and gluteus
medius vibrations on standing balance
in healthy subjects
S. Challois Leplaideur (Dr)*, K. Jamal, E. Leblong,
L. Chochina, I. Bonan (Prof)
CHU de Rennes, Rennes, France
*Corresponding author.
E-mail address: stephanie.leplaideur@chu-ennes.fr (S. Challois
Leplaideur)
Introduction Muscle vibration can be used to improve the center
of pressure (CoP) shift. Several muscle sites have been used for
various diseases without that we know their respective interest.
Objective To compare the effects and post-effects of neck muscle
vibrations (NMV) and gluteusmedius vibrations (GMV) on balance
in healthy subjects
Methods Thirteen healthy subjects, mean: 23 years, right handed
were tested on posturography, closed eyes, in standing position.
They received successively left NMV and right GMV in a
randomized order. The variation of the deviation of CoP on the
me´diolate´ral plane was evaluated under vibration stimulation
(5 min), at the end of the vibration and 5 minutes after.
Results GMV induce a CoP movement to left side (9 responders)
(mean: 5.21 mm; SD: 4.79; P = 0.003). At the end of the vibration,
the effect remained signiﬁcant (mean: 4.73, SD: 4.02; P = 0.001)
and after 5 minutes, the subjects restored their initial balance
(mean: 1.25, SD: 6.82; P = 0.33). For NMV, a movement toward left
side was observed only in 5 subjects but this deviation seemed to
be maintained at 5 min. The CoP deviation was not signiﬁcant
during (P = 1), immediately after (P = 0.72), and after 5 minutes of
NMV (P = 0.89).
Discussion GMV cause a lateral shift in 70% of the subjects of
nearly 5 mm. The effect of NMV was lower and less constant (only
5 responders) but sustainable. This could be explained by a
sensorimotor peripheral action for GMVwhile NMVwould involve
high level body representation in space.
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Introduction Weight-bearing asymmetry is a common charac-
teristic of post-stroke individuals when executing sit-to-stand
(STS) movements. Spontaneously, these individuals put less
weight on the affected limb during STS. In healthy subjects, it
has been shown that events of the total vertical ground reaction
force (VGRF) occurred invariably in sequential order for every
individual for different STS conditions. This study aimed to
determine whether the total VGRF time-amplitude proﬁle remains
similar between healthy and post-stroke individuals executing STS
and to examine the bilateral coordination of VGRF in both groups.
Methods Eleven individuals with sub-acute stroke (mean (SD)
time post-stroke: 80.4 (46) days) and nine age-matched healthy
volunteers participated in the study. Both groups executed three STS
movements from a standard chair, without back support, height
adjusted to obtain 908 of knee ﬂexion. They were instructed to stand
up at natural speed with their arms raised straight ahead and hands
folded. A force plate positioned directly beneath each participant’s
bare feet allowed recording the VGRF at 50-Hz while kinematics data
at the trunk and lower limbswere recordedwith a VICON system. The
hip angular velocity signal was used to determine STS duration. Non-
parametric statistics and intercorrelation functions were used to
compare total VGRF characteristics between the two groups and
coherence of the VGRF between sides.
Results The stroke group tookmore time to execute STS (3273 vs.
2467 ms) and theirweight distributionwas asymmetrical (67.6% vs.
32.4%) compared to healthy group (50.1% vs. 49.9%). The maximal
values of totalVGRFdidnot differ betweengroups (stroke: 123.8%of
total bodyweight (BW) vs. 120.2% BWforhealthy group, P = 0.79) as
their occurrence (at 35% vs. 36% of STS duration; P = 0.52). The
intercorrelation analyses revealed that VGRF were still coordinated
instroke subjects (Correlationcoefﬁcient (CC) = 0.83)but lesser than
in healthy subjects (CC = 0.94, P = 0.007) with corresponding
temporal delays of 100 ms and 78ms, respectively.
Conclusion As healthy subjects, individuals post-stroke show
invariant in STS task realization. Mainly, the maximal total VGRF
seems to be an important control parameter regardless of the
weight-bearing asymmetry.
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Falls represent a major cause of burden and death in older adults.
Approximately 30% of people over the age of 65 fall each year and
Postural control and balance / Annals of Physical and Rehabilitation Medicine 58S (2015) e117–e122e118
one third of them are repeated fallers. Falls are the most serious
and frequent home accidents. They result in 9000 deaths per year
in France. Falls represent around 15% of overall hospital admissions
and have psychological consequences resulting in reduction of
physical function and social interaction. Falling puts a strain on the
family and is an independent predictor of admission to a nursing
home. For these reasons, fall prevention is one of the main
priorities of the Innovation Partnership on Active and Healthy
Ageing (EIP on AHA) program launched by the European
Commission to enable EU citizens to lead healthy, active and
independent lives while ageing. Falls are caused by numerous
conditions including impaired vision, vestibular dysfunction, foot
diseases, central and peripheral nervous system disorders,
adverse drug effects, metabolic and hormonal disorders, seden-
tary behaviour,malnutrition, isolation, and bymany other causes.
A multidisciplinary approach of fall prevention is therefore
optimal. The Languedoc-Roussillon Balance and Falls Prevention
Centre has been set up in 2013 in the Montpellier university
hospital to propose a multidisciplinary assessment for older
people who have fallen or who have been screened as having a
signiﬁcant risk of falling by their general practitioner or through
public awareness/information campaigns organized by the
different municipalities around Montpellier. The Centre has been
certiﬁed in 2014 by the European Commission as part of MacVia-
LR EIP on AHA project.
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Objective The AIS is pathology with multifactorial origin. It
affects between 1–3% of the population aged 10–16 years. Many
authors suggest orthostatic postural control disorders in AIS. The
orthostatic postural control is the ability to organize the standing
posture on the earth-vertical. The longitudinal body axis, the trunk
and the spinal axis are oriented in an internal representation of the
gravitational vertical. Our hypothesis is that AIS is the consequence
of a re-organization of orthostatic postural control, on an
erroneous internal representation of earth-vertical. Our objective
is to show a disturbance of the sense of verticality in the AIS, by
measuring the Subjective Visual Vertical (SVV) in AIS, particularly
in dynamic visual condition.
Methods Prospective study: a group of adolescents with AIS
versus a control group of non-scoliotic adolescents. The test is a
measure of the SVV (Synapsis), standing posture, in static and
dynamic visual conditions (visual disturbance by optokinetic
stimulation 408/sec). Six measures are evaluated. Norms for
static condition–2.58 to +2.58, and for dynamic condition–4 to
+48.
Results Preliminary results on 35 scoliotic adolescents (Group S:
31 girls, 14.2  1.74 years, angle: 38.4  15.78), versus 5 non-
scoliotic adolescents (Group C: 5 girls, 14.9  1.14 years). Group S:
static VVS = 1.59  1.458; dynamic VVS = 4.7  8.278. 57.1% with a
least 1 pathological value, 28.5% with a least 2 pathological values,
particularly in dynamic visual condition (clockwise rotation with
right tilt of the VVS, average 12.398). Group C: static
VVS = 0.72  0.58; dynamic VVS = 2.17  1.58. No subject control
with pathological value.
Discussion This preliminary study shows a disturbance in the
vertical evaluation in the AIS. One possible explanation is a
disturbance of the sense of verticality by impaired multisensory
central integration.
The authors are grateful to the Harps Association’s members, for
their helpful comments.
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Objective The origin of the AIS is unknown. Several studies in AIS
have shown disturbances of orthostatic postural control and
somatosensory modality. The orthostatic postural control is the
ability to organize the upright position on the earth-vertical, by
multisensory central integration, especially somatosensory infor-
mation. Our hypothesis is that the somatosensory disturbances in
the AIS involve change in the organization of orthostatic postural
control, around an erroneous central representation of verticality.
Our objective is to test, in the AIS, the existence of a disturbance of
the somatosensory modality in orthostatic postural control by
measuring the Subjective Postural Vertical (SPV).
Methods Uncontrolled preliminary study on 8 adolescents with
SIA (7 girls, 13.8  0.83 years, 38.8  10.48 angle). Test = SPV
measurement, vision obscured, head-trunk-members strapped,
sitting on a seat, ﬁxed to a German vertical wheel athletic gymnastics
(external diameter: 1.90 m), with electronic inclinometer that
measures the rotational tilt of the seat, with reference to the
gravitational vertical. From 458 inclination, the subject is tilted (18/
sec) and evaluates the alignment with the vertical gravitational.
Results AIS SPV = 7.48  4.868 with a tilt predominance to the
right. It is impossible to realize statistical evaluation in this
preliminary study. Our results are comparable with those reported
in pusher patient.
Discussion This preliminary study shows a disturbance in the
assessment of SPV in the AIS. Disorders of the central integration of
somatosensory modality could explain this result.
The authors are grateful to the Harps Association’s members, for
their helpful comments.
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